The COllStNCtiOll and uw of an acrylic mapping table for obtaining baeic demogmphic information from pleat popuhtio~~~ b described. The table permits accurate and precise location of mapping quadrate and study planta from acetate "maps."
Researchers and managers aliie are placing greater emphasis on understanding the life history characteristics of plants. Basic demographic data, including patterns of recruitment, reproduction, and survival, are central to understanding plant population dynamics. Such information, in combination with the proper correlative data, allows prediction of changes in plant populations in response to environment, competition, herbivory, or other factors (Schalll984). Applied uses of these data are many and varied. For example, acquiring detailed life history information on rare and endangered plants can help managers devise strategies for insuring their preservation.
Mapping tables are routinely used for collecting plant demographicdata (Moore and Chapman 1986 , Mackand Pyke 1983 , Mack and Harper 1977 , but seldom is detailed methodology presented. We describe the construction and use of an acrylic mapping table designed for obtaining basic demographic information from plant populations. Our primary objective was to design and construct a table that would allow accurate and precise relocation of mapping quadrats and plants using acetate sheets as "maps." The table differs slightly from others that have been described: (1) It was designed so that permanent mapping quadrats were relocated from the positions of permanent corner stakes marked on acetate sheets, rather than from fitting table legs over permanently set stakes. This eliminates the necessity of precise stake locations which is often impossible in rocky soils. (2) The table was built with easy-toadjust legs so that its surface could be quickly leveled on uneven 
Mapping Table Construction
Our mapping table consisted of a sheet of 60 X 6O-cm Plexiglas acrylic, l-cm thick, mounted on 2 pieces of solid aluminum bar (2.5 X 1 cm X 60 cm) with attached leg supports (Fig. 1) . The dimensions of the mapping table can be adjusted to accommodate the desired mapping quadrat size, but the acrylic thickness should be at least 1 cm to provide the desired rigidity. The aluminum bars were attached to opposing sides of the acrylic with counter-sunk bolts to provide a smooth table surface. To facilitate placement of the bolts, holes were drilled into the acrylic, and matching holes were threaded into the aluminum bars. Leg supports, consisting of 7.5-cm lengths of square aluminum tubing (2.5 X 2.5 cm with a 2.O-cm bore), were welded vertically onto each end of the aluminum bars. A small triangular brace made from a piece of aluminum bar was then welded between the tubing and the aluminum bars supporting the table to provide added strength. Wing-nut bolts mounted on the leg supports were used to position the legs at the desired height. Small pieces of aluminum bar, 2.5 cm*, were affied to the leg supports as reinforcement for the wing-nut bolts. Holes for the bolts were then threaded through both the wing-nut base and the tubing of the leg support. The legs were 75-cm lengths of solid aluminum rod, 2 cm in diameter. To provide increased stability for the table, circular aluminum plates 8 cm in diameter were cut from 3-mm sheet aluminum and welded onto the legs. A small carpenter's level with 2 bubbles at right angles to each other was mounted on the lower right-hand comer of the etched onto the bottom surface of the acrylic with a diamond stylus. The mapping quadrat was gridded using a S-cm spacing to facilitate searching for plants.
A spotting device was constructed to enable precise relocation of stakes marking the mapping area and plants (Fig. 2) . The eye piece was a section of 5.4-cm diameter aluminum pipe (3.8-cm bore), 5.5-cm long, welded to a triangular base. Two sets of wire "crosshairs" were mounted in the eye piece, each 4-cm apart vertically. Eachset consisted of4 holes (0.51 mm)drilled into thepipeat right angles from one another. Wire (chrome, 0.40 mm) was threaded through the holes and fastened in place with anchor screws. The base was constructed from a 0.5-cm aluminum sheet that measured 22.5 cm on each side, and that had a 3.8-cm hole drilled in the center for alignment with the pipe. The 3 legs were 1.3-cm aluminum pipe, 7.6-cm long, welded to the 3 comers of the triangular base. Rubber feet were fitted over the bottoms of the legs to prevent scratching of the table surface or acetate maps.
Mapping Table Use
Repeated mapping of individual plants requires placing the table over permanent mapping area locations (Fig. 3) . Mapping area locations were marked on the ground with three metal stakes, 1 cm in diameter and 45 cm long, placed at 3 corners of the mapping area. Stakes were placed 5 cm outside of the mapping quadrat boundaries to minimize interference with the plant population. A template was used to insure accurate locations of stakes. Stakes weredrivenintothegroundso that about 5cmextendedabovethe soil surface. We used metal "rebar"(concrete reinforcing rod) as it resists movement due to frost action when driven 35 to 40 cm into the soil, can be driven into rocky soils, and provides inexpensive, permanent stakes. However, aluminum welding rod (3-mm dia.) will also resist frost heave. will not corrode and release undesirable Relocation of the mapping quadrat was solely dependent upon accurate positioning of the mapping table over the 3 permanent stakes delineating the mapping area. To insure exact positioning, the comets of the mapping table were adjusted using the carpenter's level so that the table surface was horizontally level. The exact positions of the stakes delineating the mapping area were then located by aligning the 2 sets of "cross-hair" wires of the spotting device on the stakes. For the first mapping, the positions of the stakes were marked on the acetate sheets with permanent-ink marker pens. While lookingthrough the spotting device and aligning both "cross-hair" wires on the stakes, the mapper reached under thespottingdeviceand outlined thetopofthestakes with the marking pen. During subsequent mappings, previously mapped acetate sheets were repositioned on the table, and the table was then moved until stake positions marked on the acetate sheets were exactly aligned with stakes in the ground and with the 2 sets of "cross-hair" wires on the spotting device.
Once the mapping table was accurately located over the mapping quadrat, plant populations were censused. This involved first locating an individual and then aligning its base exactly with the 2 sets of "cross-hair" wires on the spotting device. While looking through the spotting device, a plant's location and status (i.e., new introduction, dead, reproducing, etc.) were recorded on the acetate sheets by reaching under the spotting device with a marking pen and drawing the appropriate symbol. Different colors of marking pens and different symbols were used to record population data, and to differentiate sample dates and species.
Two different mappers used tables of this design to monitor 115 permanent quadrats 8 to 16 times during 2 growing seasons. Once a mapper became proficient with the use of the mapping table and spotting device, set-up time was minimal. The first time a quadrat was mapped, it required about 8 to 10 min to locate and drive the permanent stakes and to set up the mapping table. Subsequent mappings required 3 to 5-min set-up time. Acetate maps of the various quadrats were assessed interchangeably by the 2 mappers over the 2 years. Plants were almost always accurately marked and, therefore, easily relocated by either mapper. Errors arose only if (1) the table shifted or became unlevel during mapping, or (2) the mapper had not exactly aligned the plant with the 2 sets of "crosshairs"during the first mapping. These errors were negligible as the mappers became more experienced.
The mapping 
